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ABSTRACT 

The 0{aew'm'^ij)/Tn^) and 0{aew'rn^i,)lrn\^) supersymmetric electroweak correc- 
tions to the cross section for W^H^ associated production at the LHC are calcu- 
lated in the minimal supersymmetric standard model. Those corrections arise from 
the quantum effects which are induced by the Yukawa couplings from the Higgs 
sector and the genuine supersymmetric electroweak couplings involving supersym- 
metric particles, i.e. chargino-top(bottom)-sbottom(stop) couplings, neutralino- 
top(bottom)-stop(sbottom) couplings and charged Higgs-stop-sbottom couplings. 
The Yukawa corrections can decrease the total cross sections significantly for low 
tan/3(< 4) when m/f+ < SOOGeV, which exceed —12%. For high tan/3 the Yukawa 
corrections become negligibly small. The genuine supersymmetric electroweak cor- 
rections can increase or decrease the total cross sections depending on the super- 
symmetric parameters, which are at most a few percent, except the region near the 
threshold. We also show that the genuine supersymmetric electroweak corrections 
depend strongly on the choice of tan/3, At, Mq and fi. For large values of At, or 
large values of fi and tan /3, one can get larger corrections. The corrections can 
become very small, in contrast, for larger values of Mq. 



PACS number: 12.60. Jv, 12.15.Lk, 14.80. Cp, 14.70.Fm 



1. Introduction 



One of the most important objectives of the CERN Large Hadron CoUider (LHC) 
is the search for Higgs boson. In various extensions of the Higgs sector of the standard 
model(SM), for example, in the two-Higgs-doublet models(THDM)[l], particularly 
the minimal supersymmetric standard model(MSSM)[2], there are physical charged 
Higgs bosons, which do not belong to the spectrum of the SM and therefore their 
discovery would be instant evidence of new physics. In much of the parameter space 
preferred by the MSSM, namely mH± > rnw and 1 < tan/3 < mt/mb [3,4], the 
LHC will provide the greatest opportunity for the discovery of charged Higgs boson. 
Previous studies have shown that for a relatively light charged Higgs boson, mij± < 
rrit — nib, the dominate production processes at the LHC are gg — > tt and qq — > tt 
followed by the decay sequence t — > bH'^ — > fcr+i/^fS], and for a heavier charged Higgs 
boson the dominate production process is gb tH~[6,7,8]. Besides the processes 
mentioned above, in Rcf.[9] Dicus et al. also studied the production of a charged 
Higgs boson in association with a W boson via bb annihilation at the tree level and 
gg fusion at one loop at hadron colliders. Since the leptonic decays of W boson would 
serve as a spectacular trigger for the charged Higgs boson search, these processes 
seem attractive. But the authors of Ref . [9] only considered the case where the value 
of tan/9 to be in the range 0.3 — 2.3. Recently Barrientos Bendezu and Kniehl[10] 
further studied these processes and presented theoretical predictions for the W^H^ 
production cross section at the LHC and Tevatron's Run II, where they generalize 
the analysis of Ref. [9] for arbitrary values of tan (3 and to update it. They found that 
the W^H^ production would have a sizeable cross section and its signal should have 
a significant rate at the LHC unless itlht is very large. 

As analyzed in Ref. [7, 11], the search for heavy charged Higgs bosons with mH+ > 
rrit + mfe at a hadron collider is seriously complicated by QCD backgrounds. For 
example, the processes suggested in Ref. [10] suffer from the irreducible background 
due to top quark pair production, qq — > tt and gg — > tt with subsequent decay 
through the intermediate state bbW~^W~ , and heavy charged Higgs boson produced 
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in association with gauge bosons cannot be resolved at the LHC, via semileptonic 
W'^W~ decays, for charged Higgs boson masses in the range between 2mt and 600GeV 
at neither low nor high tan/9[ll]. However, recent analyses [12, 13] have shown that 
the decay mode t~^i/, indeed dominant for light charged Higgs bosons below 

the top threshold for any accessible tan /3 [14], provides an excellent signature for a 
heavy charged Higgs boson in searches at the LHC. The discover region for is far 
greater than had been thought for a large range of the (m/^±, tan j3) parameter space, 
extending beyond mH± ~ ITeV and down to at least tan/3 ~ 3, and potentially to 
tan /? ~ 1.5, assuming the latest results for the SM parameters and parton distribution 
functions as well as using kinematic selection techniques and the tau polarization 
analysis[13]. Recently the relative experimental simulation has been performed[15], 
and confirmed above analyses. 

Since the contributions to the W^H^ production cross section due to bb annihila- 
tion at the tree level are greater than ones due to gg fusion which proceeds at one-loop, 
it is important to calculate the one-loop radiative corrections to the W^H^ produc- 
tion via bb annihilation for more accurate theoretical predictions for the cross sections. 
In this paper wc present the calculations of the 0{aew'>7i^,^^/mly ) and 0{aew'm't{b)/''^w) 
supersymmetric (SUSY) electroweak(EW) corrections to this W^H^ associated pro- 
duction process at the LHC in the MSSM. These corrections arise from the quantum 
effects which are induced by potentially large Yukawa couplings from the Higgs sec- 
tor and the chargino-top(bottom)-sbottom(stop) couplings, neutralino- top(bottom)- 
stop(sbottom) couplings and charged Higgs-stop-sbottom couplings which will con- 
tribute at the 0(Q;e«,m^(-(,-)/m^) to the self-energy of the charged Higgs boson. The 
relevant QCD corrections are expected to be larger, but not yet available. 

The arrangement of this paper is as follows. In Sec.II we give the analytic results. 
In Sec.III we present some numerical examples and discuss the implications of our 
results. Some notations used in this paper and the lengthy expressions of the form 
factors are summarized in Appendix A, B. 

2. Calculations 
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The Feynman diagrams for the charged Higgs boson production via b{pi)b{p2) — > 
W^{k)H^{ps), which include the SUSY EW corrections to the process, are shown in 
Fig.l and Fig. 2. We carried out the calculation in the t'Hooft-Feynman gauge and 
used dimensional reduction, which preserves supersymmetry, for regularization of the 
ultraviolet divergences in the virtual loop corrections using the on-mass-shell renor- 
malization scheme [16], in which the fine-structure constant aew and physical masses 
are chosen to be the renormalized parameters, and finite parts of the counterterms 
are fixed by the renormalization conditions. The coupling constant g is related to 
the input parameters e, rriw, and rriz via — e^/s^ and = 1 — m^/m|. As 
far as the parameters /3 and a, for the MSSM we are considering, they have to be 
renormahzed, too. In the MSSM they are not independent. Nevertheless, we follow 
the approach of Mendez and Pomarol[17] in which they consider them as independent 
renormalized parameters and fixed the corresponding renormalization constants by 
a renormalization condition that the on-mass-shell H^li^i and hll couplings keep the 
forms of Eq.(3) of Ref.[17] to all order of perturbation theory. 

We define the Mandelstam variables as 

s = (pi+P2)' = (A:+P3)', 
(Pi - = (P2 -P3)^ 

U^{pi-p3f^{p2-kf. (1) 

The relevant renormalization constants are defined as 

tan/?o = (l + SZfs) tan/3, 

sin ao = (1 + SZ^) sin a, 

W^" = (1 + SZwY^^W^'' + iZlil^^d'^H^, 

H^^{l + 5ZH±y/'H^, 

Z^ = (1 + dZzY^^Z^" + iZ'J2d^A, 

Ao = {l + 6ZAy/'A, 
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H^^{l + 5ZHY'''H + Z]llh, 

ho = {l + 5Zhf/^h + Z]JiH. (2) 

Taking into account the 0(ae«)"^?(6)/'"^H^) and 0{aewTri^^p^^/'m'\^) SUSY EW cor- 
rections, the renormahzed amphtude for hb — > W~H^ can be written as 

^ ^mV2{s)^ ^^^) ^ 5M^i(*) + (5M^(*) + (5M^2(*) + (5M'"'^ (3) 

where M^^ and Mq*^ are the tree- level amplitudes arising from Fig. 1(a) and Fig. 1(6), 
respectively, which are given by 

and 

^0*^ = ^^7-^^^(2Mi2M2 - hmbPuM^ + htTUtPuMe - hf^uM^)- (5) 
V2(i - m^) 

Here hb = gnii,/ \/2mw cos P and ht = grut/ ^/2mw sin (3 are the Yukawa couplings 
from the bottom and top quarks, pi and p2 denote the momentum of incoming quarks 
b and 6, respectively, while k and ps are used for the outgoing W" Boson and 
Boson, respectively. The notations aij, (5ij and ipij used in the above expressions are 
defined in Appendix A, and Hi stands for Higgs Bosons h with i — 1 and H with 
i — 2. Mi are the standard matrix elements, which are defined by 

Ml = v{p2)Pru{pi)pi ■ e{k), 
M2 = v{p2)Plu{pi)pi ■ e{k), 
M3 = v(p2)Pru{pi)p2 ■ e(k), 
M4 = v{p2)Plu{pi)p2 ■ e{k), 
M^^v{p2) ^{k)PRu{pi), 
Mg^v{P2) Mk)PLu{pi), 
Mr = v{p2) 4{k)PRu{pi)pi ■ e{k), 
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Mg = v{p2) jt{k)PLu{pi)pi ■ e{k), 
Mg = v{p2) ^{k)PRu{pi)p2 ■ e{k), 
Mio = v{p2) j^{k)PLu{pi)p2 ■ e{k), 
Mn^v{p2) ]k 4{k)PRu{pi), 

M,2 = v{p2) h mPMpi), (6) 

where Pl,r = (1 T 75)/2. The vertex and self-energy corrections to the tree-level 
process are included in SM'^'^ , which are given by 

y I i=\^2 * ~ it-b ^ ^ ^ 

s\n{(3-a)sma _^ 7I/2. cos(/3 - a) 

H o (tanaoZa -|- Z.v.) ^ — (smaoZa 

s — mjj s — ml 

- cos aZlll) }j:M,+ SM""^ ^^\H) , 

+ , 7"^^ Z^/^KMi -M2 + MS- M4) + 5M^^(^)(A), 
tan p cos Ow 

-ml)Z'£ -{s- ml)Z]!^\ E M, + 5M^(^) (i/), 

i=i 

5M^(^)(>1) = ^^^^[(5m^ - (.^ - m\)8Zm^ - + M3 - M4) 
v2(s — vn 

i=i,2^~^Hi y ^ ^ ^ 

cosQ;cos(/3-a) 1/2 

— -2 (sm p cos poZ^ — tan qjoZq — 



s — m 



H 



1/2 ^ , sinasin(/3-Q;) . 
-FmiyZj^P^,) H 7 2 (smpcospdZ^ 



'V2 , _...7V2 ^ 



-tana^Z, + Z^^ + mwZ]iw)}Y.^o + SM^'^'\H), 



with 



+^<5ZvK-](Mi - M2 + M3 - M4) + 5M^^^'\A), 
V2[t - mf) 

-Mi2Mi2)(^ + ^6Zi + ^SZl + Uz^-) + 5M^^(*), 
y2[t — mfy rrit 

2 2 rrit 

+m^tSZ'ji - iSZ'^)htmt(3nMe] + 5M^(*\ 

2m\v[t~mi) ht II 

+^54 + - ^ZIII){2M2 - Mu - m,M,)] + 5M^^W, (7) 



Se 1 5m|- 1 5m| — 
(7 e 2 m| 2 m| — m'' 



(5/^5 5(? 6mh 1 
/ife g nib 2 



2 



+ cos^ pSZp, 



w 

2 



(^gr 5mt 1 • 2 

— = 1 — 2 sm (3dZf), 

ht g rut 2 



Sg I5m^ 1 1/2 



(^g' 1 Srn^ 
9 2 2 



5Z^ ^-^ + - -6Zh - cot aZ'J^ - sin' p6Zp. (8) 



The 5e/e appearing in Eq.(8) does not contain the 0{aewi^'i{b)/^'w) corrections 
and needs not be considered in our calculations. And 6M^'^'\Hi), 5M^^^'\A), 
SM^^'\Hi), SM^('\A), SM^^('\Hi), SM^^('\A), SM^'(*\ SM^(*\ SM^^^'^^ and SM^°^ 
represent the irreducible corrections arising, respectively, from the bbH{h) vertex dia- 
grams shown in Fig. 1(c)— 1(d), the bbA vertex diagrams shown in Fig. 1(c)— 1(d), the H 
and h boson self-energy diagrams in Fig.l(i) — 1(A ), the A boson self-energy diagrams 
shown in Fig.l(i) — l{k), the H{h)W~ vertex diagrams shown in Fig.l(/) — l{h), 
the AW~H~^ vertex diagrams shown in Fig.l(/) — l{h), the btW~ vertex diagrams 
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Fig.l(Z) — l(o), the top quark self-energy diagrams Fig.l(r), the tbH'^ vertex diagrams 
Fig.l(p) - 1(g), and the box diagrams Fig.l(s) - l{x). All above 5M^'^ and (5M''°^ 
can be written in the form 

i=l 

where the /^'^'^"^ are form factors, which are given exphcitly in Appendix B. 

Calculating the self-energy diagrams in Fig. 2, we can get the explicit expressions 
of all the renormalization constants as following: 

+ E + hlie^riuMBT'^ + Bt^h 

tb - 

-E4^l^.2r(^f'^' + ^f"^') + <^*, 



167r2 

7 



f-l-Z . ^+ 



A7 _ 9 r (^fa ^i)^ ^pUW RH'btN I r/'^2 ^2\2 



32c2,7r2 



3 

167r2 



i 

i 



= t|^{2/.,2/?,\K(1 + B^) + m\Bt^''] + 2hlPl,[mlil + BT) 



i,j,i',3' 



- E [{htO\i'()]j'Qlj'kfB^^''^'^' + {hb6\i,0]yQl,j,f^fBt^''^'^']}, 



16^271^ 



H+"''W 
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"J 



-mjj^BQ - Bq J 



167r^(m| — mjj) 

^Hh = Zhnlh^H, (10) 
with 

■u ... A /"i .m^ufv — 1) + m?(l — + m^v,, , , 

5f = (-ir{^- / ^ f -]}, (11) 

Th '\ J- •/ j-Jj 

TD'ijk ^ /_-. \n , i/"+^(l - y) , , 

The notations 9\j, 9\j and O^j. used in above expressions are defined in Appendix A. 
Ai stands for A with i — 1 and G° with i — 2. stands for with i — 1 and 
with i = 2. SZl, 5Z\ can be obtained, respectively, from ^Z^, by the 
t r ansf ormation : 

hb ^ ht, rrib ^ rrit, m^. ^ mj., an ^ "21, ^ /32i, O^j ^ 9\j, Ni^ Ni^, Ui2 Vi2. 
The corresponding amphtude squared is 

El^-nl' = El^o^'^ + M^'^l' + 2^C[(E SM){Mt^ + m(*V]. (13) 
The cross section for the process bb — > W^H^ is 
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with 

i± = ^w + ^l--s ^ ^^^g _ ^ rriH-ms - {mw - rriH-?). (15) 

The total hadronic cross section for pp ^ bb ^ W^H^ can be obtained by folding 
the subprocess cross section a with the parton luminosity: 

a{s) = dz^&{bb W^H^ at s = zh). (16) 

Here and V§ are the CM energies of the pp and bb states , respectively, and dL/dz 
is the parton luminosity, defined as 

^^2z [ —fb/p{x, n)fi/p{z'^/x, //), (17) 

UZ J X 

where fb/p{x,^) and fi/p{z'^ /x, fi) are the bottom and anti-bottom quark parton 
distribution functions, respectively. 

3. Numerical results and conclusion 

We now present some numerical results for the SUSY EW corrections to W^H^ 
associated production at the LHC. The SM input parameters in our calculations were 
taken to be aeU^z) = 1/128.8, mw = 80.375GeV and mz = 91.1867GcV[18], and 
rrit — 175.6GeV and rub — 4.7GeV, which were taken according to Ref.[10] for com- 
parison. We used the CTEQ5M parton distributions throughout the calculations [19]. 
The one-loop relations [20] between the Higgs boson masses Mh^H,A,HT and the pa- 
rameters a and (3 in the MSSM were used, and mH+ and (3 were chosen as the two 
independent input parameters. Other MSSM parameters were determined as follows: 

(i) For the parameters Mi, M2 and n in the chargino and neutralino matrix, 
we take M2 and // as the input parameters, and then used the relation Mi = 
{b/?>){g'^/g'^)M2 ~ 0.5M2[2] to determine Mi. 

(ii) For the parameters m| ^ ^ and At^i, in squark mass matrices 

-^^(41 '"IS") 
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with 



^LL ^ + rUg + ml cos 2/3(7^-^ - sin^ 9w), 
^RR — 5 + + ^'z COS 2/3eq sin^ 6w, 

to simplify the calculation we assumed Mq — Mfj — Mf) and At — Ah, and we used 
Mq and as the input parameters except the numerical calculations as shown in 
Fig. 6, where we took m^j, m^^ and = as the input parameters. 

Some typical numerical calculations of the Yukawa corrections and the genuine 
SUSY EW corrections are given in Fig.3-4 and Fig. 5-9, respectively. 

In Fig. 3 we present the Yukawa corrections to the total cross sections relative to 
the tree-level values as a function of mH+ for tan /3 = 1.5, 2, 6 and 30. For tan /3 = 1.5 
and 2 the corrections decrease the total cross sections significantly, which exceed —6% 
for mH+ < 500GeV and —12% for mH+ < 300GeV, while the lightest Higgs mass 
values have been smaller than 106GeV and excluded by the LEP. For tan/9(= 6) 
these corrections also decrease the total cross sections, although relatively smaller, 
which exceed —2.5% for mH+ < 500GeV and exceed —5% for mH+ < 250GeV. But 
for high tan P(— 30) these corrections become positive, which increase the total cross 
sections slightly. Note that there are the peaks at mH+ = 180.3GeV, which arise from 
the singularity of the charged Higgs boson wavefunction renormalization constant at 
the threshold point 'mH+ — rrit + mi,. 

In Fig. 4 we show the Yukawa corrections as a function of tan (3 for mH+ — 
100, 150, 200 and 300GeV. For 2 < tan /3 < 4 the corrections reduce the total cross 
sections by more than 12% when mH+ = 200GeV. With mH+ = 300GeV the correc- 
tions are only significant for 1 < tan/j < 5. For mH+ = lOOGeV, the lightest Higgs 
mass value has been excluded by the LEP. With mH+ — 150GeV, the hghtest Higgs 
mass value has not been excluded by the LEP only for tan/3 > 5, where the magni- 
tude of the corrections is at most a few percent. For high tan /3(> 10) the corrections 
become negligibly small for all above mH+ values. 
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Fig. 5 gives the genuine SUSY EW corrections as a function of mH+ for tan (3 — 
1.5,2,6 and 30, respectively, assuming M2 = 300GeV, fj, = — lOOGeV, At = Ab = 
200GeV, and Mq = = M^, = SOOGeV. From this figure one sees that the 
corrections are very small and negligible, which is reasonable because the squark 
masses are now very large and also the couplings of the charged Higgs boson-squarks 
are small for the values of At^h, Mqfj and // used in those numerical calculations. 
In contrast, in Fig.6 when we take the lighter sqarks masses: m^^ — lOOGeV and 
= ISOGeV, and put At = Aj, = ITeV, which are relatively larger, assuming 
M2 = 200GeV, n = lOOGeV and Mg = M^, the genuine SUSY EW corrections 
are enhanced significantly, especially for low tan/3(= 1.5) and mH+ below 250GeV, 
which can exceed —30%. But when mH+ > 250GeV the corrections increase the 
cross sections, which can exceed 10%. However, for tan/3 = 1.5, above lightest stop 
mass has been excluded by the Tevtron with some assumption of supersymmetric 
parameters, because the lightest neutrolino mass becomes now 35.7GeV, for which 
the experimental bound on the lightest stop mass is greater than 100GeV[21]. For 
tan P — 6 and 30 the corrections are at most 10% and become small with an increase 
of mH+- The sharp dips at mH+ = 250GeV are again due to the singularity of the 
charged Higgs boson wavefunction renormalization constant at the threshold point 
mH+ — Tai^ + m^^ = 250GeV. 

Fig. 7, Fig. 8 and Fig.9 give the genuine SUSY EW corrections versus At — A^, 
Mq — Mfj — and respectively, for tan (3 — l.b and 30. In each figure we fixed 
mH+ = 200GeV and M2 = 300GeV, and the stop masses are large than ITOGeV for 
the most of At values, which are still allowed by the experimental bound at the LEP 
and the Tevtron. 

Fig. 7 shows that the corrections are negative for tan/3 = 1.5 and positive for 
tan/3 = 30, assuming Mq = Mj^ = = 400GeV and // = lOOGeV. For both 
tan /3 = 1.5 and 30 the magnitude of the corrections increases with increasing At = Af,. 
When At = Ab = ITeV the corrections can reach —6% and 7.5% for tan/3 = 1.5 and 
30, respectively. Otherwise, when At — Ai, decrease to lOOGeV, the corrections 
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become negligibly small. This result is due to the fact that large values of At — Aj, 
not only enhance the couplings, but also give a large splitting between the masses of 
and ^2(^2), and in consequence lighter ii and 61. 

Fig. 8 also show that the corrections are negative for tan/? 1.5 and positive for 
tan P = 30, assuming A* = A = SOOGeV and // = lOOGeV. When M^ ^j f^ = 250GeV 
the corrections can reach —3.6% for tan/3 = 1.5 and 7.3% for tan/3 = 30. But 
the magnitude of the corrections drops below one percent when Mq ^ increase to 
750GeV. This is because for larger values of Mq ^ the squarks have larger masses 
and their virtual effects decrease due to the decoupling effects. 

In Fig. 9 we present the genuine SUSY EW corrections as a function of assuming 
At^ Ab^ 500GeV and Mq^ M^^ M^^ 400GeV. For tan /3 = 30 the magnitude 
of the corrections increase with an increase of , which varies from 0% to 5% when 
ranges between ~ 500GcV. For tan (3 = 1.5 the corrections are relatively small and 
increase slowly from about 0% to 3.5% when /i ranges between — 500GeV~ 500GeV. 
This result indicates that large values of /i and tan (3 can enhance the corrections 
significantly since the couplings become stronger. 

In conclusion, we have calculated the 0{aew'm'^(^b)/''^w) 0{aew'rnt{b)l''^w) SUSY 
EW corrections to the cross sections for W^H^ associated production at the LHC 
in the MSSM. The Yukawa corrections arising from the Higgs sector can decrease 
the total cross sections significantly for low tan/3(< 4) when ■mH+ < 300GeV, which 
exceed —12%. For high tan/3 the Yukawa corrections become negligibly small. The 
genuine SUSY EW corrections can increase or decrease the total cross sections de- 
pending on the SUSY parameters, which are at most a few percent, except the region 
near the threshold. We also show that the genuine SUSY EW corrections depend 
strongly on the choice of tan P, At, Mq and For large values of At, or large values 
of II and tan /3, one can get much larger corrections. The correcan become very small, 
in contrast, for larger values of Mq. 

We would like to thank Wu-Ki Tung for useful discussion. This work was sup- 
ported in part by the National Natural Science Foundation of China, the Doctoral 



13 



Program Foundation of Higher Education of China, the Post Doctoral Foundation of 
China and a grant from the State Commission of Science and Technology of China. 
S.H. Zhu also gratefully acknowledges the support of the K.C. Wong Education Foun- 
dation of Hong Kong. 



14 



Appendix A 



We present some notations used in this paper here. We introduce an angle (p — (3 — a, 
and for each angle a, /3, cp, 9* or 9^, we define 

_ / cos a sin a \ „ _ / cos (3 sin /5 \ _ / cos cp simp \ 
y — sin a cos ay'*-' y — sin cos /9 y ' \^ — sin (p cos tp J ' 

at _ ( cos9^ sm9* \ nb _ ( COS9'' sm9'' \ 
~ \ - sine* cos^* ) ' ~ \ -sm9^ cos 9^ ) 

We define six matrix Q'jki, i — 1 — 6 ior the couplings between squarks and Higgses: 



el 



0)6 

e 



1 / 2mt cos a At cos a + (isina 
sf2 \ At cos a + fjL sin a 2mt cos a 

1 / 2mt sin a Atsina — /i cos a 



'■'^ ^/2 \ At sin a — /ji cos a 2mt sin a I 

q2 _ ~^ ( '^^^ AijSina -\- ji cos a \ 

ypl \ ^6 sin q; + // cos a 2mi, sin a J 

q2 _ ^ f cos a A^ cos a — /isina \ 

^■'^ \ cos a — fjL sin a 2mb cos a J 

„ 3 _ 1 / At cos P + fjLsinP 

^\ -At cos (3- PL sin p 

„ 3 _ 1 / At sin P — fjL cos P 

~ -Atsinp + n cos p 

„ 4 _ 1 / Af,sin P + ij, cos P 

~ V2\ -^b sin P- II cos P 

4 _ 1 / —Af, cos P + II sin P 



^^^■2 ^2 V ^6COS/3-/xsin/3 

Qb ^ ( nib sin p \ 

'■'^ y AbSin P + n cos P rrit sin P j 

5 ^ / -rubcosp \ 

^^■2 \ -Abcosp^ ixsinP i 



rrit cos P At cos P -\- ii sin P 
rUb cos P 



_ ( TUt sin P At sin P — ij, cos P 
ij2 ^ 1 
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Appendix B 



The form factors defined in Eq.(9) are the following: 



2 
H 

+ {Aml + s)Ci]{s,ml,ml,ml,ml,m]j.)] 
+ E ~ff''^''^': , [Br^ - i^rnl - s)C,is, ml ml ml ml m%)] 

+2hbhtml(3u(52i + hlmi,mt(3l^CQ + {2h^mhmt(3li + hbhts(5u(52i 



+2hlmbmtPii)Ci]{s, ml ml ml ml m^+)} 

i 

i,3,k,li',3' V Hi' 

+m~+hbht0l2d*iUk2Vk2Co - /i^m6^*2^*2l"^i2pCi](s, mg, ml ml,m\,m^+] 
-mbO^el^N^^Ci + m^oej^el2NisCo]{s, ml ml . , m?^ , m^o ) , 

where 

t at TT -ir I l2^ /it /it 



^+hbhte\2e]^Uk2Vk2Co + himbe\^e]2\Vj2VC2\{s, ml ml ml,ml,m^+] 



+ E E evr^rJ " 2r' [-^^^^i^.^^.^3(gi + + C3) 

+mbe\^e]^Nl^Ci - m^oe]^e\^NkzCQ]{s, ml ml ml,ml,,m^o), 
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+ {4:ml -s)Ci]{s, ml, ml, ml, ml, mj^J} 

21 iT-,bbAi /A 2 2 2 2 2 2\T 

+ 2^ oo /O 2^- ^[^0 ~ ~ ^6' ^6' ^aJ] 

^ 32v27r^(s - m^) 

+[{htmbmtPfi - 2hi,htmlP-iiP2i + hlmi,mtPii)Co 

-hbht{Aml - s)(3ii(32iCi]{s,ml,ml,ml,ml,m]j+)}, 
f2'^'\A)b = -f^'^'\A)b = fI'^'\A)b = -fr'^'\A)b; 

1,3 2 

^""^ - 8V27r2(.^ - mj,Jis - m%) ^"^'^^ + ) + (S-.^o + -^i )] 
^ -ghbh1auaija2i(pji ^_2,-, , rO«n , /9^2 ostt , goittNi 

V- V- 9K(^2kVii{0]fY{0\eYQlfk^]'in ^sbibj 
16V27r-{s-ml^){s-mlJ ° 

_^ y- y- hbhfa2l(pkl {Ojf fjOji'f'dj'fi'd j^j^k j^stjtj 

i,j,k,i i',3' 16 V27r2 (s - m|f J (s - J 

+ E ifi 2^-^^^"?'^''/- i-T[^b«2»a2j-4o(mf ) + /ii^ai,aijAo(mf )], 

/r'^^(^) = o 2^. K(1 + + ^B^] 



8V27r2(s - mi) 2 



S^/2^:■^{s-m\f 



_ 9hll^2l{0'jj')'^{Oii'Y{Qi'j'l)'^ ^sbjbj 

_ y^ y^ -ghbht [^21 {Ojf ) ^ (6* ) ^ (Qf'j/;) ^ gf^t,- 
2^2^ ic ./o_2('A ™2 \2 



16\/27r2(s - mi) 2 



16V27r2( 



m 
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+hbmfP2i)Co + hi,m^(52iCi - {hbmlf32i + hbrn^ (52i 
-2htmi,mt(3ii)C2 - 2hbP2iCoo - hbP2i{i + u- 2ml)Ci2 
-2hbmH+fhiC22]{s, m]j+,m%^, ml, ml, ml)} 

i 16V2n^ {s - mjj J 2 
-hbmbmt(32i)Co + htm^(5iiCi - {html(3n + html(3n 

-2hbmbmtf32i)C2 - 2htf3iiCoo - htf3ii{i + u- 2ml)Ci2 

-2htm]j+j3iiC22\ {s, m]j+,mw, ml, ml, ml)} 

i,j,k,l i' ,j' ,k' V ^^i/ 

i,j,k,li',j',k' -^"^ V-^ '"/fj 

+^t0L'i)C2(s, m^+, m^, m|,, m|, m?J, 

/r^^^^(^) = /^^T'' 2 A ^h^f^^^Bo' - [(htrubrntP^^ - hbml(32,)C, 
16v27r^(s — m\) 2 

+hbm\r[52iCi + hbl32i{ml - ml)C2 - 2/i5/?2iCoo - hb(32i{i + u 
-2ml)Ci2 - 2hbmjj+P2iC22\{s,mjj+,mly,ml,ml,ml)} 
+ 77F#^^^^{?^*/^n< + [ihtmlf3n - hmbm^Co 
+html^puCi - htpu{ml - ml)C2 - 2htPuCoo - htpu{i+u 
-2ml)Ci2 - 2htm\j+(3xiC22]{s,m\+,m^,ml,ml,ml)} 

i,j,ki',j',k' V 

+^t©f'fe'i)C2(s, mjj+,mlv, ml^,m\,m\) 

+ E E 1 fi^2^ 2 N M0u,)'^9]^9]^,9l^9l^,Q],i,^{hbQl,i,i 
i,j,ki',j',k' -^•^TT (s-m^j 

+^t©feVi)C2(s, m^+, m^, m|,, m|, m?J, 
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- i« /K 0,(1 2Vi~^o + [-m^^Co + 20oo + m^Gii 

^ 16v27r^(^ - mf) 

+{m\ + i)Cx2 + iC22] {m\, m^, m^. , m^, )} 

+mlCu + (ml + i)Ci2 + iC22]{ml, m^, i, m\., ml, ml)} 

+ ^ -^^^^i^li^[(/i^rnfemt/5ij - hbmlp2j)Co + hP2j{ml - ml)Ci 

+hbf32j{i - ml)C2 + 2hbf32jCoo + {-htm^mtf^ij + hbml(52j + hbif32j)Ci2 

+ {hbip2j - htmbmtpij)C22]{ml, m^, £, m^^ 'm\pm]j^) 

+ E i^'f''"^'^ 2^ [/it^6^*/3H(Co + 2Ci + 2C2 + Cn + 2Ci2 + C22) 
^ 16v27r"'(t — mi) 

+2hbf32iCoo + hbmlf32i{Co + Ci + C2) + hbmlf32i{Ci + Cn + C12) 
+hbP2ii{C2 + C12 + C22)]{ml, m^, t, m^, m]j+,ml) 

i 

16V27r2(i - m|) 
-2htPiiCoo + hbmbmtP2i(-Co + Cn + 2Cvi + C22) - htPJ(C2 

+C12 + C22)] (ml, m^, t, m^, m]j m\+) 

+ E ^^|||^{^^3A^:4^?i^*ih.^(^i + + C,2) + i{C2 + C,2 

i,j,k ov ^vr [t — mi) 

+C22) + 2Coo] - (A^fe3^M^?2^*i^6^xE + NkzNk,e]^e\2mtm^o){Co 
+Ci + C2) + Nl^Nkmbmte]^d\2{C^ + C2 + Cn + 2Ci2 
+C22 ) } {ml , , t , m|o ,ml,,m\) 

+ E f%^{-^.^LO,tt/.25o^'^''^ + [hb9lU,2{m,.m,oO}:Co 

+0f (2Coo + mlCn + m^Cis + tCi2 + tC22 - m|Co)) + /i^mbOj^/V.^^LlCo 
+Ci + C2)]{ml, m^, m1^,ml+,mlo)} 

+ E ,2/] '^ [/i6m^+gL(go + ^1 + ^2) + Kmbei2V,2{Co 

i,j,k 87r2(i - mf) 

+2Ci + Cn + 2Ci2 + 2C2 + C22)](m^,m^,£, m|,m|+,m|o) 

+ E ^#^{^t(^^i)^Ar,3l^,,0§*Bo''*''*^" - M9irN,sV,2{Oi*{2Coo 
i,j,k °^ 1^ - "^t J 
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+ml{Cu + C12) - mfCo + i{Ci2 + C22)) + m-+m^»Og*Co) 
+el,el^O^*{hmtm^oN,sU,2 + htm,m^+N*^V,2){Co + C, + C2) 
+hrrn,mM^fN;,UaO^*{Co + 2C, + Cn + 2Ci2 
+2C2 + C22)](m^, m^, i, m?^, m|o, m2 + )}, 



pVi(t) _ -ghihtmbmtaiia2iP2 i 
16\/27r2(t-m?) 

ghlhtmbmtPiAAi , , ^ ^^ 2 2 ; 2 2 2n 



i/-(\/2 2X 2 2 2\ 

+C22) (m^, , m^, t , m^^ , , m J 



+ i« 2^J ' 2N (^11 + 2<^i2 + <^22)(m^, m^, m^, m^^ 

+ 13 [{hbmbmt(32j - htmll3ij)Co + htpij{ml - ml)Ci 

Y 16V27r2(t - mi) 

+ht/3ij{i - m])C2 + 2ht/3ijCoo + {-hbmbmt/32j + html(5ij + htif3ij)Ci2 
+ {hti(3ij - hbmbmtP2j)C22]{ml, m^, i, m^, m]j+,m]j) 

+ E ~t't^2'^^^\, [hmbmMCo + 2Ci + 2C2 + Cn + 2Ci2 + C22) 



m 



+2htPiiCoo + htm^tPii{Co + Ci + C2) + htmlPu{Ci + di + Cu) 
+ht/3iii{C2 + C12 + C22)](m^, m^, i, m^, m't+,m\ ) 

i 

+ E jflf'^^M ^^ic, + C2- - C.2) 

16V27r^{t - mf) 
-2hb^2iCoo + htmbmtPii{-Co + Cn + 2Cv2 + C22) - ^^2^^^ 

+C12 + C22)](m^,m^,t, ml,m\ m\+) 

i 

+ E |^|^|^^{A^.3A^fc*4^?i^>^.^t(C'i + C2 + Cn + 2Ci2 + C22) 

-iN*ksNl^e%elmtm^o + 7Vfe3A^fe4^?i^*2^6^x^)(Co + Ci + C2) 
+N*,,Nue%eUmliC, + Cn + C12) + £(C2 + C12 + C22) 
+2C00] } {ml , m^ , i, m|o , m| , m|. ) 

^ ghbhtl3i2di2Nii f ^ T^Wx+x1 r, ^il*7-r 

i,j,k V' ~ f^t) 

+Ci + C2) + htel^O'^*Vj2{2Coo + m^Cn + m2Ci2 + tCi2 + tC22 
-m|Co + m^om-+Co)](m6, m^, i, m|, m?+, m|o)} 
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„ ghbhtmtPi29liO^*N*4 , 
+C22) + /itm-+6l^2^-2(Co + Ci + C2)]{ml, m^, i, m|, m^+, m|o) 

i,j,k °^ V^-ITT't) 

+ml{Cn + C12) - mf^Co + i{Cu + C22)) + m-+m^oO,^*Co) 
+OlA20i*{htmtm^oN;^Vi2 + hmbm-+NjsUi2){Co + C, + C2) 
+htmbmt{9l,YNjsVi20l'*{Co + 2Ci + Cn + 2Ci2 
+2C2 + C22)] {ml , , t , m?^ , m|o , m|+ ) } , 

+2{ml + i)C2 - 2Coo]("^6, i ^'h^^I^ ^t)} 

y-^—ghi,htmt(3ii/32il32irwbt, 1 2 /-. c^ri \/ 2 2 r 2 2 2m 
32^7r2(t-m|) ^° ~ 2Coo)(m(„ m^, t, mj^^.m^, m^)\ 

+E 

+ E I^^^frlf) - ^^-*/?20^?oo(m^, m^^, i ml m^^^m^) 

+ E i^tmt/^ii + hbmb(32i)Coo{ml m^, i, ml mi , m^+) 

+ E ^^l^^(^^^.*3^^4^?2^*2 - m,Ar,3iV*,^5,^,yCoo 

(2 2X2 2 2\ 

IQ-n^t - mi) 

+iCo + iC2) + hbm^,9l^Of*Uj2{mlCo + m^Ci + tC2) 
-htmbe{^0^*Vj2{-2C^ - mlCi + i{Co + Ci + 2C2) + m|Co 

-m^om^+ Co)] {ml , , i, m| , , m|o ) } 
^ ghbhtmt(3i29iiN*4^ ^ ^ o^x+x° r ^ „^ ^/jt r)i*r7 r 

+hb9i^Of*Uj2{-2Coo + mlCo + 2m^Ci + m^Cg + tCz + m| Co) 
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+C2 ) ] (m^ , , m| , m|+ , m|o ) } 

i,j,k -"-"^ \^~''T^t) 

-[htmt{el,)^N,3V,2{0^*{-2Coo + m^(Co + 2Ci + C2) + m?^Co + ^^2) 
-m-+m^oOg*Co) + ele1^{hbNjsUi2{m-+0^;{mlCo + mlC^ + tC^) 
-m^opf*{mlCi + iCo + fC2)) + htmbmtN*^Vi2{m^opl* {rribrntCQ 
+mbmtCi + mfemtC2) - m-+Og*(Co + Ci + C2))) 
+/iftm6(e^2)'^;3t^i2(m-+m^oOg*Co + Oj(2Coo - m^Ci - mf^Co 
-£(Co + Ci + C2)))](m^, m^, m|^, m|o, m^+)}, 
^ ^/.,/.gm,aHa2./3n 2 + i + ^2 

+ (2m2 + + + (m^ + 3i)C2 - 2Coo]{ml m^, t, mjj^,ml m^)} 
-2Coo](m^, m^, t, m%,ml, m^)} 

+ E -.//^"o'f ^^'^'^2N i^tmPij + hbmb(32j)Coo{ml, m^, t, m^, m^+, ) 

+E 

+ E 1^^' /tt'^p/X ^^^'^'^qn i^tmbPii + hbmtp2i)Coo{ml, m^, t, m^, ttih m%+) 
~^ 16v27r^(t - m^) ' * 

+ E 75tt'^''2> *^^^3^^4g?2^l2 - m,Ar,3Ar*,^5,^*JCoo 
ilX 8V27r2(i - m?) 

('2 2X2 2 2\ 

{m^,m^,t,m^o,m-^^,mfJ 

+ E f^'^;^^^^^ {/.,m,gLQ.t^.-2^o'^'-"'' + [-hbmbm^om^.ei,Of;Uj2Co 



+hbmbei^Of*Uj2i-2Coo + mlCi + tCo + tCi + 2tC2 + m\Co) 
-htm^oel^Of*Vj2{mlCo + mlC^ + ^^2) + /itm^+^LC.t ^.^(m^Ci + tC^ 



+ E i« 2(i ^{-htOk20ji Vj2Bo + [hbmbef^^Uj2{m^oO 



- 167r2(i-m?) 



ji 



-m-+0}*){Co + Ci + C2) - ht9i^Of*V,2{2Coo - mlCo - 2m^Ci - mlC2 
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-iC2 - m-^Co + m^om-+Co)]{ml, m^, i, m|, m|+, m|o)} 



-m^oO^*{mlCi + iCo + iC2)) + hbmbmtNj3Ui2{m^oO^* {mbintCo 
+mbmtCi + mbmtC2) - m-+0^*{Co + Ci + C2))) 
+htmb{el,fNjsVi2{m^+m^oO^*Co + 0,§*(2Coo - m^Ci - ml Co 
-£(Co + Ci + C2 ) ) ) ] (m^ , :i,ml^, m|o , ) } , 
fVijt) _ V -9hlhtmtaiia2i/32i ^ ^ Vm^ f m^l 

+ 2^ 16v^7r2(f - ) * ' 

-C12 - C22)](m6, ruw, i, mj, m]j+,m]j^) 

+ E T7^^^i§^^4v[^*^'"^i^(<^i + + ^12) + hmt(52i{Co + Ci + 2C2 
16v27r2(i - mt) 

+C12 + C22)](m^,m^J, ml,m]j+,m\) 

i 

^^_Z9H^^2m^^j^^^^^^^^^^ + ^12 + C^22) + hbmbP2i{Co + C2- Cn 
-Ci2)]{ml, m^, i, ml, m]j m\+) 
+ E ^#^^KAr:3Ar,,^5,^yc2 + + C,2) 



A^fe3iVfe4^5i^*2^x°,(Co + Ci + C2) + mtNk3N;^e'j,el,{C2 + C12 



+C22 ) ] (m^ , , m|o , m-, , m| ) 

- E 4#^^[^^^x-^^iOjrt^2C, + /.,m,o^LO|*t/i2C2 
+/itm6^|20j*^j2(Ci + Cn + Ci2)](m^, m^, i, m\,m\pm\^ 

- E ^t^;^^^"^2^^^' Q.t^.-2^a(gi2 + C2 + C22){ml ml,, i, m|, m^., m|o) 
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i,j,k °^ V'-''^t) 
+h9l,9l2Nj3Ui2{m^+Ol;C2 + m^oOj*Ci) 

+hm,{el,fN;,U,20^*{Cn + C, + Cu)]{ml m^, t, ml,mlo,ml+), 
y-^ ghhh'fmij(3ii(32if3u , \/ 2 2 x 2 2 2\ 



-C12 - C22)](m^, m^, t, , m\+,m]j) 

+ E Y^^l^^t-l^i) [h,m,P2i{C, + Cn + C12) + /itmt/3H(Co + Ci + 2C2 
+C12 + C22)](mg,m^,t, ml,m]j+,m\) 

% 

+ J2Z^!!^l^^^[h,mMC2 + Cn + C22) + /itm,A,(Co + C2 - Cn 
-Ci2)](m^, m^, t, m^, mi., m^+) 

-7V*37V*4^52^*^^-o(Co + Ci + C2) + rribNksN^^e'j.eliCi + Cn + C12)] 

/ 2 222 2 2\ 

+/i6mfe4iO|*t/j2(Ci + Cn + Ci2)](m^, m^, t, m|, m|+, m|o) 

Egh^mf(3ii{9f^2) r^L*^r at* try \ x \l 2 2 1 2 2 2 \ 

-—771 '^'^ii ^j2iVi4(<^2 + C12 + C22)(m,„ m^, m^- m +, m-o) 

+ E , '^"2^ [/..m.(gL)^A?3^.2Cr (C,2 + C2 + C22) 
+/itm6(^^i)'Ar,-3yi20j*(Cn + Ci + Ci2)](m^, m^, m?^ , m|„ , + ) , 



^v.,) ^ ^ ^M^OipAi ^^H.. + [^2^^^^ + 2^2^^ ^ ^^2 ^ ^^C2 
-2Coo] (rrib , , t , mi ,ml,ml)] 



24 



-2Coo](m^, m^, t, m\.,ml, )} 

^ ghh^^aupup2j^ij ^ , 2 2 x 2 2 2 n 
16V27r2(i - m|) 

^ —ghbhf(3ii(32i(3n ^ / 2 2 + 2 2 2 \ 

^ ght,h^^a2j(3nf3ii^ji ^ / 2 2 f ^2 2 2 x 
ij 16V27r^{t -mt) 

^ ghhll3ii{e''-^f{e\^Y Ar* ^ / 2 2 ; 2 2 2n 

+ E let^fi'^^ {hei,oftu,2Br + [-hm^m^.el,o^:u,2C, 

+h0lOf*Uj2i-2Coo + mlC + iC2 + m|Co) + htm,0l^Vj2{m^+Of* 
-m^o of* ) Ci] {ml , m%f , i, m| , m?+ , m|o ) } 

- E fi§f^[^^-x;^HO-c/.2(Co + C.) - hm,o0lOfrU,2C2 

ijM -LOT! It — m^; 
+/itm6^^2Cj^^*^j2(Co + Ci + C2)]{ml m^, t, m|, m^+, m|o) 

+0,^*(-2Coo + mgCi + mf^Co + iCs)) - ei,el2{hmtNj^Ui2{m^+0^;C2 
-0^*{m^oCo + m^fC2)) + htm,N*^Vi2{m^oO^*C, - Oj(m^+Co + m^oCi))) 
+hbmbmt{el2fN*^Ui20^*{Co + Ci + C2)](m^, m^, t, m?^, m|o, m|+)}, 

.yi(t) sr^ -ghlhtaiia2il32i , , r< , r-i \( 2 21 2 2 2\ 

/12 - 2^ 327^7^2 (t - mf) ^^^^^^^^ + C*! + Csjim;,, m^, mH^,m^, mj 

^ ghh1aul32il3i:j^ij „ . _2 ; _2 _2 _2 x 
~^ 16v27r^(t - m|) ^ 

^ —g hbhf(3f ^(321 ^/2 2X 2 2 2\ 
+ E /?; 2(i ^Coo{m^, ruw, t, , m^j+^mA ) 

^ ghla2jl32il32i^ji ^ / 2 _2 f ^2 _2 _2 x 
~~ 1Q\/2ti^ [t — mi) ^ 



-ghlhtP2iOjiOj20iiOi2 



I \p ~g'^b'HfJ21^jl^j2^il'yi2 ^j^ ^ (m^ fm"^ ^2 ^2 N 
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+h9l,Of*Uj2{-2Coo + rnlCi + tC^ + m|Co) + htm^e{^Vj2{m^+0^: 
-m^o Of* ) Ci] {ml , , i, m| , m|+ , m|o ) } 

+hbmb9i^Of*Uj2{Co + Ci + C2)](m^, m^, t, m\,m\pml^) 

-0^*{m^oCo + m^+C2)) + hmbNjsU^2{m^op^*Ci - Of*{m^+Co + m^oCi))) 
+/itm6mt(^ti)2iV,-3\/i20g*(Co + Ci + C2)](m^, m^, t, m?^, m|o, m|+)}; 



+ 



~^ 16v27r^(t - miY 

+ T^ ^rotf"" 2j -hlrnm2mHf'' + hh,m,9t,9UU,2Vj2 
i,j 8V27r2(t-m|)2 

ft' - -lmbft\ 
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16V27r2(t - m|)2 

J 12 — 2 ■'2 ' 

+iC2) - hbmbmt02i (4Co + 2Ci + 2C2)] (m^ , , £, m|. , ml , ml) } 
+ (t - ml)C2]{ml, mjj+J, m\.,ml, m])} 

-m^oNl,Nl,e'j,e%Co + mbN,,N;,e%el,C^){ml, ml+,i, m|o, m?., m|), 

fV2{t) _ -■V^2(t) 

/5 ~ 2 ' 

^..,) ^ ^ -^!i^p^Sh,mAiBr^ + [hmMmlpo 
i 32v27r"'(i — m^) 

+2iC2 + 2mlCi) - htmb(3n{{ml + t)(2Co + Ci) 
+2iC2)]{ml, mjj+,i, mjj., ml, ml)} 
+ E ~'^t^''\ {hm,P2iBr'" + [hm,m%P2iCo 



32v^7r2(t 



m 



+htmb(3ii{ml - i)C^{ml, mjj+J, m\.,ml, ml)} 

+ E E Tf$^|2^(^^©/.'i + hte',,2)(m,m,N;,N,,e'>,ei,c, 

i,j,ki',j' J-OV^TT [t — m^) 

-mtm^oNk3Nk4e%9'j^Co + iNk3Nl^e%el^C2){ml m]j+X ml^^ml.^m}), 

fV2{t) _ 1 nV2{t), 
J 12 — 2 ' 

fi^ = E i6V^^2 {^&/^2iCo(m|+ , m^, s, m^, , m^) + [-htmbmtpii{Di3 
+L>23) - hbP2i2Doo + hbmll32i{2D3 - Du - + D^^ + D23) 
+hbmjj+ (32iiDi3 + D23) - hbi(32i{Di2 + /^is + ^22 + ^^23) 
+hbmH.f32iDo]{ml, mH+,mly, ml, i, s, m]j.,ml, ml, ml)} 

+ E ^J'\ {-hbl32iCo{m]j+,ml^, s, ml, ml, ml) + [-htmbmtpii{Di3 
i 16v27r^ 
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+D23) + 2hbP2iDoo + hbmlP2i{Du + ^12 + ^13 + ^23) 

-hmjj+(32iiDi3 + D23) + hi(32iiDi2 + ^13 + ^^22 + ^^23) 

-hbm%(32iDo]{ml, mH+,m'^, ml, i, s, m\.,ml, m^, ml)} 

+ ll^-J^^[h1mhMu{Di + i^ii + D^2 + D^3) - hhtmtPnP2i{Di 

+D12 + D13) + hlmbp2ip2i{Di2 + Dis)] 

(ml, m^, m]j+,ml, u, s, m]j+,ml, ml, m]) 



i,j,k,l i',k' 

+D23) - m^oNi3e\2eUDo + D, + D2) + mbe',2e%N;,{D, + D2 + Dn 
+2Di2 + D22)]{ml, m%+,m'^, ml, i, s, m\o,ml,,m}^,ml^) 

+ E E '^'^^"2"' (h^^h'i + hte%,M^bemiUUD^2 + D23) 
i,j,k,ij',i' ^^^^ 

-hhtm-+el2e'j,Uk2Vk2Ds + h1mbe\^e]X2{Dz + 1^33)] 

t 2 2 2 2--2 2 2 2\ 

+ E ^Y^^^^{-hlPi2p2jC2{ml, mjj+ , i, mjj. , ml, m^) 

+ [hjml/3n/3ij{D23 + 2D3 + 2D33) - hbhtmbmt(3np2j{D23 + 2D3) 
+hbhtmbmtPi2PijD33 - hi Pi2P2j{ml{D 23 + -D33) + m^-Dis + H-D23 
+m]j+D3)](m^, ml, m]j+,ml, u, i, m]j+,m]j ml, ml)) 

+ E ^Q^^2 "^^^/^^i/^2i(Co + Ci + C2){m]j+,ml, i, ml, ml, m%) 

+[hlP2if32i{ml{Du - Dn) + m^A3 - uDu - m\+Di) 

i 

+hbhtmbmt{p2iPuDn - Piip2iDi2) + hlml(3nj3uDi2] 

I 2 2 22^12 2 2 2 \-i 

[m^,mH+,m^,mw, u, t, m^+,mt , m^, )} 

i 

+ E E gj;f {hb@l,,, + h@l,,,)[hbel,e\,u,2{mbN;,of;D23 

+m-+7V,30j*L>3) + htmbel^el^N,3Vj20l*D33] 

I 2 22 2 1 2 2 2 2\ 

{m^ , , ,m^,u,t, m-+ , m^o , m-^^ , m^- ) , 

!,2 2 

# = E + 2 A + ^11 + 2^12 + ^22) 
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+hbmlf32ii^Do + 6L>i + 2Du + ADu + As + 6L>2 + 2L»22 

+D23 + 2D3)]{ml, m%+,mw, ml, i, s, m%.,ml, m^, ml) 

+ Y.T^7^[htm,mtMDii + 2L'i2 + 1^22) 

+hbmlp2i {Dis + D23)]{ml, , m^, ml, i, s, m\^ ,ml,ml,ml) 

9hbp2i 
8^/27^2 



+ o^^/^^l {hlPiiPii{Co + Ci + C2){m^w, mjj+,s, m], ml, m^) 



+[-hbhtmbmt{piip2iDi + /?ii/92i^ii) + hlmlp2iPUDi + Du) 
+hlPupu{-mlDii + m^Dis - Mi:'i2 - M-D13 

27-1 M/2 2 2 2^^ 2 2 2 2\-i 

-m^+ Di ) J (m,, , m^ , ,rn^,u,s, mjj+ ,mt,mt„mt)} 

i,j,k,l i' ,k' 

+Du + 2Du + 1^22) - m^oN;,e'^,e%{Do + D, + D2) + mbd\^d%Ni3{D,3 

in in M/ 2 2 2 2X- 2 2 2 2\ 

+-D23 + -Da ) J [m^ , ,mw,m^,t, s,m^o,m^^,, m^^ , m-^, ) 

i,j,k,lj',l' OV^TT 

-/i6/itm^+^*i^*2C/fe2H2i?3 + /i?m5^*2e*2V;|(L'i3 + L'23)] 

+ E + [-hlmlP^2P2j{D2^ 

+2D3 + 2D33) - hbhtmbmtPnP2jD33 + hi,htmbmtPi2Pij{D23 + 2D3) 
+hlpnPij{ml{D23 + D33) + ml^Dis + UD23 

+m]j+D3)\{m^, ml, m]j+,ml, u, i, m]j+,m]j.ml, m])) 

j j 

- E iQ^^2 ^^t^^^^^'^^^ + Ci + C2){m]j+,ml, i, m], ml, m\.) 
+[hlf3uPii{ml{Di2 - Dn) + m^^D^s - uD^ - m\+D^) 

i 

+hbhtmbmt{(3n(32iDn - (32iPiiDi2) + hl(32ifhiDi2] 
{ml, m]j+,ml, m^, u, i, m]j+,ml, ml, m\.)} 



+ E E g^f {hb@l,,, + hSln',)[htel2e\2V,2{mbN,30^;D23 
+m^+7V* Oj*L»3) + hbmbel,e\,N*^U^20^;D33] 
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(m^, m^,mH+,m^, u, t, m -+ , m -o , m^^ , m^- ) , 

^ 5 Y6^^{~^&^&/^2iC2(m|^+, m^, s, m^, m^^ m^) + [htmi,mtl3ii{2D^ 

+D33) - 2hml(32iD33 + hbml,(32iDi3 - M/52i(A3 + ^^23) 

-hbm]jfi2iD3] {ml, m%+,m^, ml, i, s, m]j.,ml, m], ml)] 

+ iQ^^2 {hbP2iC2{mjj+ , m^, s, m^, mg) 

+ [htmbmti3uDss - hbm'^P2iDi3 + V/32i(i^i3 + ^23) 

+hbm\.P2iD3\{ml, mH+,m'^, ml, i, s,m\.,ml,ml,ml)) 

+ Y^^[ht^bmt(3nf^uiDo + D, + D2 + D^) - hh^^ml^^.^uiDo + D, 

+D12 + + 2D2 + £'22 + 2L'23 + + £'33) - hbhlml(3nPii{Do + D2 
+D3) + hlhtmbmtf3uP2i{D2 + D3) + hlhtmbmtf3n^2i(Di + 2D2 + D22 
+2D2S + 2D; + D33) - hlmlP2MD2 + i^22 + 2^23 + D3 + 

I 2 2 2 2--2 22 2\ 

[m^,mw, mH+,m^, u, s, mfj+,mt,mf„mt) 

i 

i,j,k,l i',k' 

-m^.Ni3e\^e],D3 + mbe\^e%N:,{D^3 + ^23)] 

/22 2 21-2 2 2 2 \ 

[m^ , ,mw,m^,t,s,m^o, m^. , m^^ , m-^, ) 

+ E E ^^^^^(^fQ/Vi + hte!,^,,)[hbh,m^+J\,9],U,2Vk2{D, + D, + D2) 

-hlmbel^e%v^^{D,3 + ^33 + D3) - hlmbe\^e]^uUD, + d,^ + 2^12 + ^2 

I7-VM/2 2 2 2^' 2 2 2 2\ 

+-D22)J [m^ , m^^, TO^+ ,m^,u,s, m - + , m^-^ , m^^ , ) 

+ E ^-^^^^l^^''^'^^^^^ <' + [-hlmlPi^P,,{2D2 

+D22 + 2D23) + hbhtmbmt(3ii(32j{D22 + 2D2) - hbhtmbmtPi2PijD23 

+hll3i2l32j{ml{D22 + D23) + m^^Di2 + UD22 + "^^+^2)] 

/ 2 22 2 " 2 2 22 2m 

[my^, m^ , mjj+ ,m^,u,t, mjj+ , mjj.m^ ,m^)} 

+E 

lQ^^2^^bP2i(^2iCi{m%+,ml,i, ml,ml,m\.) + [hlP2iP2i{ml{Di2 
-D22) + m^D23 + ^i-D22 + m]j+D2) - hbhtmbmt{PiiP2iDi2 - /32i/3ij-D22) 
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-html(3nPuD22\(ml, mjj+,ml, m^, u, i, m]j+,m1, ml, m\)} 

i 

+ E E ^^'ff'' ^hA, + hs%i,,)[hel,e\,u,20f;{-m,N;,D22 

/2 22 2-X2 2 2 2\ 

[m^, m^,mu+,m^, u, t, m-+, m-o, m^^, m^- ), 



= T.J^^ihtmbmtf3u{D,, + - hml(32i{2D,, + 2D2, 
+2D3 + D^^)]{ml, mH+,m^, ml, i, s, m]j.,ml, m], ml) 

+ Y^Y^^ihtm^mMDis + D23) + hmlf32iD:,s] 

t 2 2 2 2r-2 22 2\ 
(m^ , ,mw:mt„t,s,mA.,mt„mt,mf,) 

+ E 7r7^{^hlPnPuCo(mw, m]j+, s, ml, ml, ml) + [hbhtmbmt^nP2i(Di 
+D12 + Dn) - hlml(52i(52i{Di2 + ^13) - hlf3ii(3u{-2Doo + ml{Di - ^23 
-L>33) + mjj+(Di2 + D13) - u(Di2 + + D22 + A3) 

i27--i\i/ 2 2 2 2- - 2 2 2 2\T 

i i 

+ E E^Y^^r3^'.'^i^L^L'(^6ef,,,i + /i,ef,,,jK^^2^52^,3A3 

i,j,k,l i' ,k' 

-m^oN;,e',,e%Ds + m,e\,e],Ni^{D^^ + D23)] 

/22 2 2X^2 2 2 2\ 

(mft , ,mw,m^,t,s,m^pmi,, m^^ , m^, ) 

+ E E + /..ef,,„)[-/.,^m,^,*,^5,t/,^2(^i3 + A3 + A) 

i,j,k,lj',l' oy 

+hhtm-+ele%Uk2Vk2{Do + Di + D2) - ^'mfe^^JaVfeKA + A + Dn 
+2Di2 + A2)] (^6, m"^, m]j+ ,ml,u, s, m|+ , m| , , m|) 

+ E ^, <, + [/^gm^/3i2/32,(2A 

+L>22 + 2^23) + hbhtmbmt{/3up2jD23 + /3i2/9i,(A2 + 2^2)) 
-hlPiif3ij{ml{D22 + D23) + m^L>i2 + UD22 + m^+A)] 



I 2 2 2 2 ^-1 2 2 2 2\^ 



- E iQ^^^2 {^tPnPiiCi {mjj+ , ml, i, ml, ml, m\.) + [hl(5u(5u{ml{Di2 
-D22) + m'^D23 + UD22 + m]j+D2) - hj,htmi,mt{l32il3uD 12 - /3ii/32i^22) 

i 
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hlmlP2iP2iD22\iml, m]j+,ml, m^, u, i, m]j+,ml, ml, m\.)} 
87r2 



/2 22 2-X2 2 2 2\ 

[m^, m^,mu+,m^, % t, m-+, m-o, m^^, m^- ), 
ft^ = g^^^\ {[^f"^tAi<^o - hbmf,p2i{'2Co + C2)](m^+, m^, s, ml, m], ml) 
+[2htmlmtpn{Di + D2 + D^) + 4hbmbp2iDoo - 2htmtpnDoo 
-hmlP2i{4:Do + 6Di + D^s + 4L>2 + 4^3 + ^33) + hbmbmjj+ 02i{2D3 
+D33) + hbmbml,P2iDi3 - hbmbi(32i{Di3 + 2D2 + 2D23 + + D33) 
+htmtmH.PiiDo - hbmbm]j.(52i{2DQ + i:)3)] 

/22 2 2r-2 22 2\T 

[m^,mjj+,m^, m^, t, s, mjj^,m^,m^ , mjj 

32a/2^'2'^^^*"^*^ii^° + f^bmbp2iC2){mH+, m^, s, m^, m^, ml) 
+ [hbmlp2i{Di3 + -D33) - 2htmtPiiDoo - /ibmbm^+ /321-D33 
-hbmbm'^(32iDi3 + hbmbi(32i{Di3 + 2D23 + -D33) + htmtm\.(3uDo 
+hbmbm\.P2iD3\(ml, m]j+,m^, ml, i, s, m\.,ml, ml,ml)} 
+ E -.^ fK ^ {hP2i[-hlmbP2iP2iCo + hbhtmtPiiP2iCo + h^mbPnPii{Ci 
+C2)](m^, mi+, s, m,^ m^, m^) + [hlmlmtl3^^0i,{Do + D1 + D2 + D3) 
+hlhtmlmtPuP2iP2iiDi + D2 + Ds) - hlmbP2iPU-2Doo + ml{D^ + D2 
+D3) + ml+Do) + hlhtmt(3ii(3l{-2Doo + ml{Do + D2 + 2D3) - m]j+D^ 

i 

+u(Di + D2) + m%+Do) + hbhlmbPnPuP2i('2Doo + mjj+(Di + Dn) 

i 

-ml {Do + D2 + D3) + ml,D^3 - ^^+(^0 + ^^i) - ml{2D^ + i^n 

i 

+D2 + 2D3) - u{Di + Dn + 2Di2 + D^ + D2))] 
(ml, m^, m]j+,ml, u, s, m]j+,ml, ml, m])) 

i 

+ E E + ^Slk'i)Dm 

i,j,ki',k' 

/22 2 2X^2 2 2 2\ 

{m^,mH+,m^, m^,t,s, m -0 , m^. , m^^ , . ) 
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i,j,k,lj',l' ^^^TT 

(ml , , m|+ ,ml,u,s, mi+ , mf . , m| , mf . ) 

+ E T7^lv(^?^;>Ai/3y - /i6/it/3ii/32, - 2hlm,PuP2j)Doo 
i,j 16v27r2 

/2 22 2^X2 2 2 2\ 

3 

+ E '\t^'f\ hm,Pu - hmMDooiml m\,,ml m^^, m^., mf , m 

+ E E '-^%^{h^^l'v. + hs%,.){-hele\.N:,u,,of^ 

% k^ j/' 

Co{ml,m%+,i,mlo,ml ml) + [hbm^om^+el^e\-^N*^Uj20^*DQ 



3t T\T* : 



+h,el,elN*,Uj20^*{2Doo + miD2 - m'^D, - uD^ - mt^D^) 
+hm,9yiN,sUj2{-m^lOl; + m^oOS*)D, + htm,0l,0lN:,Vj,{m^^OS* 

/ni*\ n 1/ 2 22 2-X2 2 2 2 \t 

-m^o O^j. ) Ds\ [m^ , m^ , mH+ ,m^,u,t, m -+ , m -o , m^^ , m^- ) } , 
^ ^ ^^^^{-^b^&/^2iC2(m|+,m^,s,m6,mf,m6) + [-2htmlmtPui2Do 
+Di + D2 + D3) + 4hbmb(32iDoo + hbml(32i{Du + D12 + I^ia + ^23 + SL'a) 
-Kmi,m]j+(32i{Di2, + As) - hmbm^, P2i{2Di + Du + D12) 
+hbmb02i{2Di + Dn + SD^ + Dn + 2D2 + 2D22 + D^s) 
+hbmbm]j.l32i{DQ + + D2)]{ml,m]j+,mlr,ml,i,s,m]j.,ml,ml,ml)} 
+ E 32y27r2 {(^^o + ^2)(mjy+,m^,g,mfe,mt,mfe) + [-4Doo - ^^(Dii 
+D12 + L'la + D2i) + m^+ (Di3 + L'sa) + 
+L'i3 + 2L'22 + As) + m%{D^ - £>! - L>2)] 

/22 2 2X^2 22 2m 

(m^ , mH+ ,m^,mb,t, s, m^. ^mb^m^^mb)} 

+E 

(m^, m|+, s, mf , mf , mf) + [/ife/ifm^mf/^fj/^ai-Do - hlhtmlmtPuP2iP2i{2Do 
+Di + D2 + Ds) + hlml(52i(5l{Do + D1 + D2 + D3) - hlmt[5ii[5l{mlD^ 
-ml^D^ + u{D2 + D^) + m^+L>o) + hbhlmbPuPiM^^Doo + mf (L>i2 
+D13 + D23 + Ds3) - m|+Di3 + mfDi - mfi.(D23 + D3 - D33) 
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+u{Di2 + Dis + D2 + 2D22 + 3L>23 + + ^33) + m\+{D2 + D^))] 

i 

{ml, m^, mH+,ml, u, s, m^+, , ml, )} 

i 



H'k' 



t 2 2 2 2r-2 2 2 2\ 

(m^ , ,mw,m^,t,s,m^o,m-^^, m^^ , . ) 

i,j,k,ij',i' 8-\/27r 
(m^, m^, , m^, ii, s, m|+ , m| , m? , mf . ) 



00 



00 



I 2 22 2-X2 22 2\ 



i 16v27r^ ' 



+ E E + /^*0^ri){-/^*^L^[2iV.3^.2O£.* 



+/it^fc2^/2^i3VS-20^*(2L>oo + m^Ds - m^Di - - m^+Do) 



n U2 2 2 2-r 2 2 2 2m 

= E ^!^^lhtmtPn{Du + ^22) - /i6m6/32i (2L'i2 + L>i3 + 2L'2 + 2L'22 



,2^,2 

!£ 

I n M/ 22 2 2i-2 22 2\ 

+ E ^|^[^*^t/5ll(^12 + D22) + hm,P2l{Dn + L>23)] 

/22 2 2r-2 22 2\ 

[m^,mH+,mw, m^, t, s, mA.,m^,m^,m^) 

+ E 0^[htmbPiMD^ + L>n + ^^12) - hhtrnt^MD, + L'12) 

+hlmbp2ip2iDi2] {ml, m^, m]j+,ml, u, s, m]j+,ml, ml, m]) 

i,j,k,li',k' ^^'^ 
i 2 2 2 2X-2 2 2 2 \ 

{rrib , ,mw,m^,t, s,m^o,m-^,, m^^ , . ) 
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,2. 



( 2 22 2-j:2 22 2\ 

+ E ^^^f^[^'^&/52i/32ii?i2 - hhtmtif3nP2iD, + f32iPuDu) 
+hfmb(3ii(3ii{Di + Dii + + Di2)]{ml,mH+,ml,rn^,u,i, m]j+,rnl,rril,rri\. 

, Ti \/ 2 2 2 2^X 2 2 2 2\ 

( 2 2 2 2X^2 22 2\ 

I ~fl'^6^6/^2i/^21 / ,7-i\/2 2 2 2j:" 2 2 2 2\ 

E ^g^^2 ^^^^ + ^12) ("^6, "^J?+ , "^W, "^6 , ^, S, "^Ai , "^6, "^n "^ft) 

, ~9hbhfTnb n n n -nt / 2 2 2 2- - 2 2 2 2\ 

+ E E ^||^l^«l'^'.'^'2^?i^S2^L4fe'(/^^>0''.'i + hte%,,)iD,2 + D, + D22) 

/22 2 2r-2 2 2 2\ 

^ ^ 9hlOllOll'{Oi2fO'jlO'jj'Vk2 5 6 ^^, 

+ 2^ 2^ o /7T 2 i.'^b^l'j'l + nt^l'j'i)^23 

i,j,k,ij',i' 8V27r^ 
(mg, m^, m|^+ , m^, ii, s, m|+ , m| , m| , m| ) 

+ E ^^^¥^[hlmb(3nPij{2D,, + D,,) + hhtmtPnP2j{D,s + D^s 

+D3) - hlmbPl2P2j{Di3 + 1^23 + Dss)] 

/ 2 22 2-X2 22 2\ 

~ E iQ^^2 [h'^^bPiiPiiDi2 - hbhtmt{P2iPiiDi + /3ii/32i-Di2) 
+hlmbp2ip2i{Di + Du + D12 + Dis)]{ml, m^+, ml, m^, ii, i, m]j+,ml, ml, m\. 
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i7-i\/2 2 2 2^X 2 2 2 2\ 

1,2 2 

/i'^ = E :;^^[-/it^tAi^23 + hmbl32i{2D2^ + 2D3 + D33)] 

/22 2 2X^2 22 2\ 

+ E l|^^^*^*^ii^23 + h,m,l32iDss) 
/ 2 2 2 2 i 2 2 2 2\ 

+ E 0^[-hlmPuPu{Dl2 + i^l3 + i^2 + 1^22 + i^23) 

+hbhtmtPiiP2i{D2 + D22 + D23) - hlmbPiiP2i{D22 

i7--i\l/ 2 2 2 2- - 2 2 2 2\ 

i 

'i,j,k,l i' ,k' 

( 2 2 2 2X"2 2 2 2\ 

- E E^^^u^?.(^a)'^5i^;yt/,^2(^.ef,,,, + ^^^^^^^^ 

i,j,kJ j'J' OV ^TT 

(m^ , , ,ml,u,s, m|+ , m|. , , m|. ) 

+ E ^^|^[-/^?^^/3nA,(A2 + i?2 + i^22 + i^23) 
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+hhtmtPuP2j{Du + D2 + D22) + hlmbPi2P2j{2Di2 + D22)] 

( 2 2 2 2-X2 22 2\ 

+ E ^^^[-hlmbM2iD22 + hhtmt(3nP2i{D2 + D22 + ^^23) 

-h'fmbpiipu{Di2 + D2 + D22 + D23)]{ml,m'jj+,ml,m'^,u,i, m]^+,m^,m 

i 

i,j,k,l k',l' °^ 

I \/ 2 2 2 2-X 2 2 2 2 \ 

+D22){mw, , 771^+ , , M, t, m .+ , m -o , m^^ , m^- ) , 
-fW —ghlmba2if52\ r-v/22 2 2r-2 22 2\ 

I ■^^^ 5'^b'^6/52i/^21 7-,/22 2 2X^2 22 2\ 
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+ T.^J^§^[htmtPuD3 + h,mMD2^ + D^ + D33)] 

t 2 2 2 2--2 22 2\ 

i 

+ E E l^d'e^^2^Si^S2^L^L'(/^.0^'.'i + hte%,,)D2, 

( 2 2 2 2X^2 2 2 2\ 

- E E^^^u4(^^y'^5i^l/^fc2(^AVi + ^A^^^^^ 

i,j,k,lj',l' oV^TT 
/'22 2 2--2 2 2 2\ 

+ E ^l^J^J [-hlm,(5,^(5,j{D^2 + D22) - hhtmtPi2Pij{D,2 + D2 + D22) 
+hlmbPi2p2j{'^Di2 + D22)]im'^w, ml, m]j+,ml, it, i, m\+,m]j ml, ml) 

- E ^^[-hlmbPnf3uD22 + hhtmtP2if3uiD2 + D22 + D23) 
-hlmbP2iP2i{Di2 + D2 + D22 + D2'i)]{ml,m]j+,ml,ml^,u,i, m]j+, 

i 

- E E^^LC^f24(^6e|,,i + /i,e«,,,,)7v,3y,,og*(i^,, + L», 

i,j,k,l k\l' 

+D22){mly,ml, m]j+ ,ml,u,i, ml+ , m|o , mf^ , ml ) , 
32V27r2 



,2 _2 _2 _2 i _2 _2 _2 _2 

/n = E l^ft {-^'>/52i(Co - CO(m^., m^^, 5, ml ml, ml) 



+M2i^oo - 2htmbmtPuD2 - hml(32i{2Di - Du - D23 + 2D3) 
-hbm]j+(32iD22, - hbmlyP2iDi2 + M/32i(-Di2 + 2D22 + -D23) 
-hbrnH^Do - D2)]{ml, m]j+,ml^, ml, i, s, m]j.,ml, ml, ml)} 

+ E ^3^|^fH (Co - CO(m^+, m^, s, ml, ml ml) + [-4L>oo - ml{D,2 

+D23) + mjj+D23 + mlrDu - i{Di2 + 2D22 + ^^23) + m\.{Do 
-D2)\{ml, m]j+,ml^, ml t, s, m\.,ml ml ml)} 

+ E j^^ihtrribmtPnPUDo + D, + D2) - hbhlPnPiMml{Do + D, 
+D2 + Ds) + ml{Do + D2)] + hlhtmbmtp2i[Pup2iD2 + Piip2i{Do + D2 
+D3)] - hlmlP2i^iiD2}{ml m^, m|+, m^, u, s, m%+,ml ml ml) 

i 

Eghba2iPi2f32jVij ^ , 2 22 2^x2 2 2 2\ 
^ DQQ{mw, m^, mH+,m^,u, t, mjj+,mH^m^, mj 

i,j 16v27r^ 
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- J2 ^iQ^^2 ^H+^^b, ml„u, i, m%+,mt, ml, m\.) 

+ E E ^-^^§^ih,el,,, + hsU){hm,el,ej,N:,u,,D, 

+htmb9l2dj2Ni3Vj20^*Ds}{mlr, ml, m%+,ml, u, i, ml+,m\o,ml^,m\). 



t,2 2 

fi? = E ^r^[htm,mtPuD2 - hmlP2i{2Do - D, - 2D2 - D^)] 



, 16v^7r2 

/22 2 2r-2 22 2\ 

[m^,mH+,m^r, m^, t, s, mH^,rnf„mt , 
+ E ^Q^^2 ^~^bhlPiipiip2iiCo - Ci){mw,mH+,s,ml,ml,ml) 
+ [hlmi,mt(3iil3liD^ - hlhtmbmtp2i{Piip2iD2 - Piip2iDi) 
+hlml(52i(5lD2 - hbhlpupup2i{-4=Doo + ml{Di - D12 - D23 
+D3) + mjj+Di2 + m^L>23 - ^(^2 + ^22 + ^^23) + m^+(^o - ^2))] 

i 

{ml, m^, m]j+,ml, u, s, m]j+,ml, ml, m^)] 

i 

ghla2i(3iif3ij(pij , 2 22 2-X2 2 2 2\ 

+ E ,a 2 DQQ[mw, mb,mH+,mb, u, t, mjj+,mHjnb, mj 



,2 



1672- 



ghbh^PiiPiiP2i 7-1/2 2 2 2- X2 2 2 2\ 

E iQ^T^2 Doo{mb, mH+,mb, m^, u, t, mjj+, , m^, m^.) 



+ E E ^^^^^(^^^^^^^ 

i,j,k,lk'd' 

+htelA2N:3Vj2[-^ilO^*iDo + D, + D2) + m^.O'^;{D, + D2)] 
+hbmb0li0aN*^Uj2O^*D3}(m'^, ml, m]j+,ml, u, i, m|+, m|o, m~^, m|); 



All other form factors /j not listed above vanish. 

Here Aq, Ci, and D^j are the one-, three- and four-point Feynman integrals [2 2]. 
The definitions of Uij, Vij, Nij, O^j and Ofj can be found in Ref.[2]. 
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Figure Captions 

FIG. 1 Fcynman diagrams contributing to supersymmetric electroweak corrections 
to bb W^H^: (a) and (6) are tree level diagrams; (c) — (x) are one-loop 
corrections. The dashed line 1 represents H, h, A; the dashed line 2 represents 
H, h, A, the dashed line 3 represents H^, G^. For diagram (r), the dashed 
line in the loop represents H, h, A, H^, G+, t, b. 

FIG. 2 Feynman diagrams contributing to renormahzation constants: The dashed 
line represents H,h,A,G'^,H~^,G~^,i,b for diagram (a), and Hi in diagrams 
(d) — (/) represents H, h, A. 

FIG. 3 The Yukawa corrections versus mH+ for tan /3 = 1.5, 2, 6 and 30, respectively. 

FIG. 4 The Yukawa corrections versus tan/3 for mH+ = 100, 150, 200 and 300GeV, 
respectively. 

FIG. 5 The genuine SUSY EW corrections versus mH+ for tan/3 = 1.5, 2, 6 and 30, 
respectively, assuming M2 = 300GeV, = -lOOGeV, At ^ A^ ^ 200GeV and 
Mg^Mfj^Mf,^ 500GeV. 

FIG. 6 The genuine SUSY EW corrections versus mH+ for tan/3 = 1.5, 6 and 30, 
respectively, assuming M2 = 200GcV, fi = lOOGeV, At = A^ = ITeV, Mq = 
M^, rrii^ = lOOGeV and m^^ = 150GeV. 

FIG. 7 The genuine SUSY EW corrections versus At — At, for tan/3 =1.5 and 
30, respectively, assuming mH+ — 200GeV, M2 — 300GeV, // = lOOGeV, and 
Mq = = = 400GeV. 

FIG. 8 The genuine SUSY EW corrections versus Mq = Mfj = Mjj for tan/3 = 1.5 
and 30, respectively, assuming mH+ — 200GeV, M2 = 300GeV, \i = lOOGeV, 
and At = Ab = 500GeV. 

FIG. 9 The genuine SUSY EW corrections versus for tan/3 =1.5 and 30, re- 
spectively, assuming mH+ ^ 200GeV, M2 = 300GeV, At ^ A^ ^ 500GeV and 
Mn = Mfr = Mn = 400GeV. 
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